Moringa oleifera leaves have been used as food material because it has high nutritional value. Many research have been conducted on moringa leaves extract as functional food and the additional material of nutrient for some food products (biscuit, bread, jelly drink), which it looked that adding moringa leaves extract above 5% decrease the consumer acceptance level toward the product because of the strongest unpleasant aroma and bitter taste, which is caused by saponins content in moringa leaves extract is still high enough.This study aimed to obtain the optimal temperature and time of blanching process to reduce saponin level, and the appropriate solvents to extract nutrients from Moringa oleifera leaves so that Moringa leaves flour is obtained with no bitter taste (low saponin) and nutritious (water, protein, optimal vitamin C and vitamin A) as fortification ingredients for various food products. The results showed that the blanching treatment at 75 ° C for 5 minutes (T1W1) combined with 70% ethanol (P1) solvent was able to produce Moringa leaves flour with the lowest saponin content of 0.790%, but with nutrients that still met the requirements, namely water 6.508%, protein 28.705%, Vitamin C 90.77 mg 100 g -1 and Vitamin A 3590 µg 100 g -1 .
Introduction
Moringa leaves can be a source of nutrients for all age groups. Fuglie (2001) reported that enough with 8g of Moringa leaves powder a day can contribute nutrients to toddlers (1-3 years), namely 14% protein, 40% calcium, 23% iron and almost all vitamin A needs. Whereas in 100 Moringa leaves powder powder, can provide more than one third of the needs of calcium, iron, protein, copper, sulfur and vitamin B of women of childbearing age. The high nutritional content of Moringa leaves makes it as an alternative ingredient that can be added to various processed foods to increase nutritional value (fortification).
Several studies have been conducted to examine the effect of adding Moringa leaves extract to some processed foods such as bread and biscuits (Kholis & Hadi., 2010; Sengev et al., 2013) . From the study it was known that with the higher concentration of Moringa leaves extract added, the higher the nutritional value, but the level of consumer acceptance declined. This is due to the strong aroma of Moringa leaves caused by high saponin content. Saponins are compounds in the form of glycosides which are widespread in higher plants. Saponin forms colloidal solutions in water and forms a solid foam if it is shaken and not disappear with the addition of acid (Harborne., 1996) .
According to Mackar and Becker (1996) , there are 81 g / kg saponin on fresh Moringa leaves. The bitter taste and aroma arising from saponins affects the level of consumer acceptance of processed food products fortified with Moringa leaves extract. This means that to increase the acceptance of food products enriched with Moringa leaves flour, the unpleasant aroma and bitter taste must be reduced, or the same as reducing the levels of saponins present in Moringa leaves before further processing.
The saponin content in some vegetables can be reduced by heat treatment such as boiling and hot steam use (Nkafamiya et al., 2006; Adeboye & Babajide., 2007) . and vitamin C was significantly reduced due to temperature treatment. In addition, the lack of nutrition is also caused by the maceration process which is only able to extract no more than 50% nutrient of Moringa leaves so that the nutrient content of Moringa leaves extract is not optimal even tends to reduce after further processing.
Based on this, further research was carried out by modifying the blanching treatment and the use of two types of polar solvents namely ethanol and methanol, as well as the utilization of Moringa leaves pulp after extracting as raw material for Moringa leaves flour, which is expected to produce Moringa leaves flour with lower saponin content and nutrients higher than previous research.
Methodology

Material
This research used moringa leaves that were obtained from the moringa plants grow in Palu District, Central Sulawesi Province. The characteristic of moringa leaves used is dark green, commonly the size is 1.2-2 cm and the wide is 0.6-1 cm, also oval shape. Other chemicals used were ethanol, aquades and methanol obtained from chemical distributors from Makassar District, South Sulawesi Province.
Research Methods
Blanching Process
The study used a Factorial Completely Randomized Design (CRD) with two main factors, namely the temperature variable (75 ˚C, 85 ˚C and 95 ˚C) and the blanching process time (5 minutes and 7.5 minutes), and the subfactor namely the type of solvent (methanol and ethanol).
The first step in this study was to reduce saponin levels using the blanching process, where as many as 100 g of Moringa leaves were blanched in 600 ml of water with temperature and processing time according to the treatment. To prevent a significant reduction in nutrients due to this process, the treatment temperature used was below 100 ˚C with no more than 7.5 minutes (according to the study conducted by of Indriasari et al., 2016) . In addition, the addition of Moringa leaves into water is done when the temperature reached the treatment temperature to minimize contact between Moringa leaves and hot water. After being cloned, the leaves of moringa were dried for 5 minutes.
Maceration and Extraction Processes
The moringa leaves that have been planted are then crushed using a blender, then weighed again. After that, the extraction process was carried out by maceration method according to the study of Vongsak et al (2013) , namely:
 Moringa leaves that have been blended and weighed, macerated separately with ethanol 70% (1:20, b / v) and methanol 70% (1:20, b / v) for 72 hours at room temperature (28 ± 2 ᵒC), carried out occasional shake.
 The extract is filtered and the residue on the filter paper is extracted again with the same process and solvent until saturated. Moringa leaves that have been extracted (pulp) are then dried using a cabinet dryer at a temperature of 60-70 ˚C for 24 hours, and mixed.
Chemical Analysis
The chemical composition analysis was determined by the AOAC series method (Horwitz et al., 2010) : vitamin A by AOAC official method number 992.04, vitamin C (AOAC number 984.26), protein content (AOAC number 967.12). Saponin content measured using spectrophotometer-uv method, with stages as follow: 0.1 g dry leaves up to constant weight then they were crushed with mortal until it became smooth powder, after that it was dissolved in 10 ml ethanol 70% in a reaction tube. The powder was extracted in bath on 180 ˚C within 15 minutes. The absorbance of the extracted result was measured by using spectrophotometer UV on the length of wave 365 nm and used saponin Merck as standard solution. The read value concentration is saponin level (Stahl., 1985) .
Statistical Analysis
The data obtained were subjected to statistical Analysis of Variance (ANOVA) (Steel & Torrie., 1991) , and the significant difference among the means was compared with the Duncan's Multiple Range Test (DMRT) with a probability p ≤ 0.01.
Results and Discussion
Saponin Levels
The result of the variance analysis showed that the interaction between the temperature and time of the blanching process applied to Moringa leaves was very significant (Fcount = 5326.8> Ftab (α = 0.1) = 6.93) to reduce saponin levels, whereas for the solvent type was too influential. This means that there are differences in response between treatments due to the treatment of temperature and time used.
Figure 1. Saponins Content on Extracted Moringa Leaves Powder Under Different Time, Temperature and Solvent
Based on figure 1 it was found that the lowest average value of saponin level was 0.790% obtained from blanching treatment using temperature of 75˚C for 5 minutes and extracted by applying ethanol of 70% T1W1P1). Meanwhile, the highest average value of saponin level was obtained from blanching treatment using temperature of 85˚C for 7 and a half minutes and extracted by applying ethanol of 70% (T2W2P2) of 1.280%. The findings also show that saponin level on Moringa leaves can be reduced by applying a certain temperature and time on the blanching process. It can be seen on the percentage value of saponin level which tends to increase when the temperature rises.
Blanching treatment using boiled water at a temperature of 95 -100 ˚C can soften the vegetable wall tissue so that the water and the compounds contained therein can enter osmosis due to high membrane/tissue permeability (Ogbonnaya & Chinedum., 2013) . This results in high levels of moringa leaves saponins after blanching at temperatures above 75˚C.
From this study, it was found that the best saponin level is the lowest level, which is T1W1P1 (0.790% = 0.79 g 100 g -1 ). There is a reduction of saponin level of 49% (0.822 g 100 g -1
). It happened because saponin compounds characterized with easily dissolved in the water, so the blanching process by boiling it in the hot water can reduce the saponin level significantly.
Nutrition Levels
Based on DMRT (α = 1%) further test, it was found that the difference in response between treatments was caused by the interaction of temperature and time of the blanching process applied to Moringa leaves, but the temperature and time treatment had a separate effect, where the more dominant temperature treatment affected the protein content. Seen from the interaction if time (W) is constant, protein levels tend to be lower with increasing temperature. The solvents also have an effect, where it is seen that the use of methanol solvents during extraction (maceration) results in higher protein content compared to ethanol solvents. This can be seen from the treatment which gave the highest protein content, namely T2W1P2 (temperature 85 ˚C, 5 minutes, Methanol) at 36.269% and the treatment that yields the lowest protein content is T3W2P1 (temperature 95 ˚C, 7.5 minutes, Ethanol) at 21.021%.
According to Winarno (1993) , the heating process can cause denatured proteins, meaning that the structure changes due to open hydrogen bonds, resulting in the ability of proteins to bind water to reduce and cause coagulation. This is what causes protein levels to reduce because some proteins were coagulated, settle and get wasted along with water.
The reduction in protein content due to the blanching process in this study was also shown by several other studies (Hefnawy., 2011; Mutiara et al., 2013; Nkafamiya et al., 2010; Mephba et al., 2007; Indriasari et al., 2016) .
In addition to protein, the nutrients tested on this product were vitamin C. The results of variance analysis showed that the interaction of all treatments, namely treatment of temperature and time of blanching process and the use of different organic solvents for extraction on Moringa leaves had a very significant effect on vitamin C levels of Moringa leaves flour (Fcount = 150.72> Ftab = 6.93). This means that all treatments affect vitamin C levels significantly, where the tendency for the higher temperature and time of the blanching process to be applied increases the vitamin C content of Moringa leaves flour. For the effect of organic solvents on vitamin C levels of Moringa leaves flour is highly dependent on temperature and blanching time, which was shown in Table 1 if the blanching temperature is 75 °C (T1), the use of 70% methanol gave less vitamin C than 70% ethanol; if the blanching temperature was 85 °C (T2) and 95 °C (T3), on the contrary 70% ethanol solvent produced Moringa leaves flour with lower levels of vitamin C.
From Table 1 it was also known that the lowest value of vitamin C was found in the treatment of T2W1P1 (temperature 85 ˚C, 5 minutes, ethanol) of 73.77 mg 100 g -1 , while the highest value of vitamin C is found in the treatment T2W2P1 (temperature 85 ˚C, 7.5 minutes, ethanol) and T3W1P2 (temperature 95 ˚C, 5 minutes, methanol) of 104.96 mg 100 g -1 . It can be seen also that the value of vitamin C levels tends to reduce with increasing temperature and time of the blanching process. According to Nambiar et al (2001) , reduced levels of vitamin C due to the blanching process are caused by vitamin C being easily soluble in water and unstable at high temperatures.
For vitamin A, the results of variance analysis showed that the interaction of all treatments, namely treatment of Vol. 8, No. 5; 2019 temperature and time of blanching process and the use of different organic solvents for extraction on Moringa leaves had a very significant effect at the level of 1% (Fcount = 24.32> Ftab = 6.93) . This means that all treatments affect vitamin A levels significantly, where the tendency for the higher temperature and the blanching process to be applied increases the vitamin A level of Moringa leaf flour. From Table 1 there is also a tendency for vitamin A values which is higher in Moringa leaves flour extracted using methanol when compared with ethanol.
Based on DMRT (α = 1%) further test, it was found that the difference in response to vitamin A levels in Moringa leaves after the blanching process was only shown by the treatment of T1W1P1 (temperature 75 ˚C, 5 minutes Ethanol) of 3590 μg 100 g -1 against T2W1P1 treatment ( temperature of 85 ˚C, 5 minutes, Ethanol) of 4900 μg 100 g -1 , treatment of T2W2P2 (temperature 85 ˚C, 7.5 minutes, Methanol) of 5650 μg 100 g -1 .
In this study, it was seen that the blanching process made vitamin A levels from the leaves of Moringa increase compared to fresh conditions. The treatment of T2W2P2 (temperature 85 ˚C for 7.5 minutes, Methanol) and treatment of T3W2P2 (temperature 95 ˚C for 7.5 minutes, Methanol) showed that the highest vitamin A of Moringa leaves was 5650 μg 100 g -1
. According to Howard et al (1999) , carotene in plants is bound to protein compounds, heat treatment such as steaming, cooking and blanching can release bound carotene making it easier to extract and digest.
Furthermore, the water content test was carried out because the products produced were Moringa leaves flour. For food products in the form of flour, water content becomes one of the quality standards that must be considered in order to find out the durability of these products.
The results of the analysis of various water levels showed that the interaction of all treatments, namely the treatment of temperature and time of blanching process and the use of different organic solvents for extraction on Moringa leaves had a very significant effect at the level of 1% (Fcount = 12.95> Ftab = 6.93). This means that all treatments affect water content significantly, but the treatment that most influences the water content of Moringa leaves flour is temperature, where the tendency of the higher temperature of the blanching process to be applied increases the moisture content of Moringa leaves flour. According to Sari (2010) , blanching with hot water blanching has a greater heat transfer efficiency which causes hydrogen bonds to be weaker while water molecules have higher kinetic energy so that they can penetrate easily into the granule causing higher water content.
In general, from this study it can be seen that the use of methanol as a solvent in the extraction process is able to yield Moringa leaves flour with saponin and nutrient levels greater than extraction using ethanol. According to Bernad et al (2009) that the polarity of solvents greatly influences the solubility of a substance. Polar solvents will dissolve polar and ionic substances, this is due to the high polar solvent dielectric constant so that it can easily dissolve substances that have almost the same/near dielectric constant. Methanol has a greater dielectric constant than ethanol, so that polar substances such as saponins and macro nutrients (protein, vitamin C and vitamin A) dissolve more when using methanol solvents.
Conclusion and Recommendation
Blanching proved to reduce saponins content on moringa leaves. The result showed that blanching process carried out at 75 °C (T1) for 5 minutes (W1) and extraction using 70% ethanol, proved to be able to produce Moringa leaves flour with the lowest saponin content of 0.790%; and the nutritional content still meets the requirements, namely water content 6.508%, protein content 28.705%, vitamin C level 90.77 mg 100 g -1 and vitamin A levels 3590 µg 100 g -1 . This proved that the variable T1W1P1 produces higher nutritional moringa flour than the control variable.
Based on the results, it was found that the reduction in saponin levels in Moringa leaves flour can only be done by 49%, so there is still a bitter and unpleasant taste in this product. For further research several process modifications can be carried out such as the extraction process using maceration method, carried out by soaking for 72 hours where solvent replacement is carried out every 24 hours. This is to avoid reabsorbing the extracted saponins into the leaves. In addition, it modifies the blanching process where after the leaves are removed from hot water, it is immediately put into ice water to prevent it continue cooking so that the texture of the leaves is not too soft.
